Background: Several bone graft materials are popularized in the treatment of intrabony defects. Demineralized freeze-dried bone allograft (DFDBA) is widely used in the treatment of intrabony defects. Platelet-rich fibrin (PRF) is autologous blood preparation which helps in wound healing and regeneration. Hence, this study focuses on evaluation of PRF, DFDBA, and their combination in the regeneration of intrabony defects. Materials and Methods: A total of 39 sites with intrabony defects were randomly assigned into three groups: (Group I -Open flap debridement, Group II -DFDBA alone, and Group III-DFDBA + PRF). Parameters such as probing pocket depth (PPD), relative attachment level (RAL), and radiographic bone fill were measured at baseline, 3 months, and 6 months. Intragroup comparison at various study intervals was made using one-way ANOVA test. Intergroup comparison was made using Tukey's multiple post hoc test. Results: Reduction in the PPD and greater difference in RAL was observed over the study period in all the three groups with greater reduction in DFDBA + PRF group. Reduction in the radiographic defect depths was observed over the study period in all the three groups with the greatest reduction of 38.99% in the DFDBA + PRF group. However, no statistically significant difference was reported by DFDBA versus DFDBA + PRF group. Conclusion: Combination of DFDBA and PRF improved the clinical and radiographic parameters compared to PRF and DFDBA alone. PRF was combined with DFDBA to produce a synergistic effect for treating intrabony defects in chronic periodontitis patients.
INTRODUCTION
C hronic periodontitis is an infectious disease, resulting in inflammation within the supporting tissues of the teeth which lead to periodontal pocket deepening, loss of attachment and bone. The osseous defects occurring as a result of periodontitis can be treated employing various regeneration methods. Periodontal reconstruction surgery uses a combination of a variety of biologic agents and methods, [1] which enhance the success of regeneration by helping in cell migration, adherence, growth, and differentiation. [2] Autogenous bone, bone substitutes play vital role in regeneration. [3] The autogenous bone grafting, though considered "gold standard" in bone grafting procedures has certain limitations such as, limited availability and complications pertaining to donor site. Such limitations with regard to the autogenous bone grafts encouraged the use of bone graft substitutes in periodontal regeneration. [1] Demineralized freeze-dried bone allograft (DFDBA) is an allograft that exhibits osteoinductive property because of bone morphogenetic proteins (BMPs-2, 4, 7). [4] Platelet-rich fibrin (PRF) is an autologous platelet concentrate possessing higher amounts of growth factors (GFs) that aid in regeneration. [1] It consists of different GFs, leukocytic cells, and their cytokines (interleukins-1,6,4 and tumor necrosis factor-α). Studies reported that PRF as membrane alone or combination with bone graft materials enhances regeneration. [5] Hence, the present study was designed to compare the efficacy of PRF alone or as an adjunct to DFDBA grafting in the treatment of intrabony defects in chronic periodontitis patients.
MATERIALS AND METHODS
A randomized, controlled clinical trial was designed to evaluate and compare the treatment outcome of intrabony defects with PRF as an adjunct to DFDBA. The participants for the study were selected from the outpatient's section after obtaining the institutional ethical committee approval. Informed consent of the patient was obtained after explaining the study design in the patient's vernacular language.
Patients with chronic periodontitis within 25-55 years of age with at least three teeth with probing pocket depth (PPD) >6 mm and evidence of angular defects as determined by intraoral periapical (IOPA) were included in the study.
Patients with aggressive periodontitis, systemic diseases, known drug history in the past 6 months who have had no active periodontal therapy in the past, smokers, pregnant, and lactating women were excluded from the study.
A total of 39 sites with intrabony defects in chronic periodontitis patients were randomly assigned into three groups, based on the treatment modality rendered to them. They were Group I -Open flap debridement (OFD), Group II -DFDBA alone , and Group III -DFDBA + PRF. A simple randomization technique was used where the three treatment groups were assigned as A, B, C, and numbers were written from 1 to 9 where the number picked will decide the treatment procedure 1-3-treatment A, 4-6 -treatment B, and 7-9 -treatment C. Scaling and root planning was performed in all patients. The clinical parameters recorded were relative attachment level (RAL), PPD [ Figure 1a ], and radiographic changes like reduction in defect depth were recorded at baseline, 3 months, and 6 months.
Surgical procedure
After anesthetizing the area with 2% lignocaine with adrenaline (1: 80,000) solution, a sulcular incision was given and a full-thickness mucoperiosteal flap was elevated (Kirkland Flap) [ Figure 1b ]. Then, thorough debridement was performed using area-specific curettes (Hu-Friedy, USA) curettes (Hu-Friedy, USA) [ Figure 1c ], and the anatomy of the intrabony defect was clinically confirmed and if the defect was two and three wall defect, it was filled either with DFDBA or DFDBA with PRF or the defect was left alone after debridement, according to the group assigned.
Platelet-rich fibrin preparation
A volume of 10 ml of whole venous blood was drawn by venipuncturing the antecubital vein. Blood was collected in a sterile glass tube without any anti-coagulant. The test tubes were then placed in a centrifugal machine [ Figure 2 ] at 3000 revolutions per minute for 10 min. The middle fraction containing the fibrin clot along with a small red blood cell layer at the end of PRF clot was removed [ Figure 3a and b]. It was used along with the bone graft (DFDBA) according to the procedure rendered [ Figure 3c ]. The mixture of PRF and bone graft was placed in the defect in Group-III. The buccal and lingual flaps were approximated using a 3-0 (nonresorbable) suture [ Figure 4a and b].
All patients received systemic antibiotic therapy (Amoxicillin 500 mg thrice daily) for 7 days and analgesic therapy (ketorol DT twice daily) for 3 days to alleviate postoperative pain and edema. Sutures and pack were checked and removed 10 days after the surgery. Local plaque control was maintained by 0.2% chlorhexidine rinse thrice daily. No attempt to probe was made before the 3 months follow-up examination.
Radiographic evaluation
Radiographic evaluation was done at baseline, 3 rd month, and 6 th month. Radiographically, the measurements were recorded from a fixed reference point (adjacent tooth cusp tip) to base of the defect. The radiographs were standardized by using radiovisiography with the long cone paralleling technique and using film holders (RINN XCP™, DENTSPLY).
Measurements were done using special software (University of Texas Health Science Center at San Antonio [UTHSCSA]
Image Tool)™ to evaluate the bone fill. Standardization of the radiographs was done using a metallic ball of known diameter incorporated into the IOPA. This was done using a metal ball whose diameter was measured using digital Vernier calipers and the metal ball was incorporated into the sleeve of the PSP plate, and IOPA was taken. The UTHSCSA software measures the difference in actual diameter of the metallic ball and the diameter as measured in the radiograph and calibrates accordingly. Subsequent measurements were adjusted using these calibrations automatically by making up for the foreshortening or magnification if any as noticed in the IOPA [ Figure 5a and b].
Statistical analysis
The intragroup analysis was performed using one-way ANOVA test, whereas the intergroup analysis was performed using Tukey's multiple post hoc test. Differences were considered statistically significant at P < 0.05*. The data collected were analyzed using the SPSS software 19.00 program (SPSS Inc., Chicago, IL, USA).
RESULTS
All the participants completed 6 months study period with the recall visits. No postoperative complications were seen with any of the participants during the study. On intragroup comparison gradual reduction in the radiographic defect depths were observed over the study period in all the three groups which were found to be significant from baseline to 3 rd month and baseline to 6 th month in all the three groups with greatest reduction of 38.99% in the DFDBA + PRF group and intergroup comparisons were statistically significant at 6 th month study interval between OFD versus DFDBA + PRF group (P = 0.0438) and from baseline to 3 rd month and baseline to 6 th month among OFD versus DFDBA and OFD versus DFDBA + PRF. However, no statistically significant difference was reported by DFDBA versus DFDBA + PRF group [ Table 1 ] [Graphs 1-3]. On intragroup comparison, reduction in the PPD and greater difference in RAL was observed over the study period in all the three groups with greater reduction in DFDBA + PRF Journal of Indian Society of Periodontology -Volume 24, Issue 1, January-February 2020 Figure 2 : Centrifuge group which was found to be significant and intergroup comparisons of PPD showed statistically significant results at baseline and 3 rd month interval between OFD versus DFDBA group (P < 0.05) and from baseline to 6 th month interval in OFD versus DFDBA + PRF group in comparison to other groups [ Table 2 and Graphs 4 and 5]. Intergroup comparisons of RAL showed statistically significant results at 6 th month study interval of OFD versus DFDBA + PRF group (P < 0.05) [ Table 3 and Graph 6].
DISCUSSION
One of the significant characteristic symptoms of destructive periodontal disease is alveolar bone loss, whose visualization not only is necessary its successful management but also for understanding its etiology. The biggest therapeutic challenge in periodontal therapy still remains to be intrabony defects. Various techniques are employed in treating intrabony defects, such as osseous surgery, OFD, guided tissue regeneration (GTR) and using bone graft materials. OFD alone provides only access to the defect. Bone replacement grafts permit the attachment and proliferation of osteoblasts that are anchorage-dependent by acting as structural scaffolds and hence are widely used for bone formation and periodontal regeneration. Autogenous bone though considered "gold standard" has limitations, that are by-passed by employing bone allograft as an alternative. [6] DFDBA, a bone allograft intensifies the endochondral bone formation due to its osteoinductive ability rendered by BMPs. [4] Various in vitro studies have shown a beneficial effect of PRF on proliferation and differentiation of osteoblasts. [7, 8] When mixed with the graft, PRF fragments form a biological connector between bone particles. There are various clinical implications of PRF and due to the extended duration release of the various GFs, it would be expected that treating intrabony defects with PRF may boost the wound healing and periodontal regeneration. Platelet and leukocyte derived GFs are released in a sustained manner as the dense fibrin matrix of PRF takes greater time to resorb. [9] The present study compares the clinical and radiographic parameters in the treatment of intrabony defects using PRF as an adjunct to bone grafting. The radiographic techniques used in this study include paralleling technique using film holders in combination with digital processing of the images to measure bony changes. Standardization of the radiographs was done using a metallic ball of known diameter incorporated into the IOPA. The UTHSCSA software measures the difference in actual diameter of the metallic ball and the diameter as measured and in the radiograph and calibrates accordingly. OFD has been conventionally included as the control procedure in clinical trials evaluating regenerative techniques, such as GTR [10, 11] and use of biologic factors, including enamel matrix derivative. [12] In the present study, OFD was used as a control and compared with DFDBA and DFDBA + PRF. In a study, Pietruska et al. concluded that there was no clinical and radiographic improvement when nanocrystalline hydroxyapatite bone substitute material was used additionally. [13] Several authors have advocated the use of OFD, both with and without intramarrow penetration, resulted in a significant reduction in Probing depth and gain in clinical attachment levels. Radiographically, both treatments resulted in a significant decrease in radiographic defect depth. These results are consistent with the reported outcomes of studies on OFD efficacy as surgical therapy for intrabony defects. [14] Intergroup comparisons of PPD at all study intervals in the present study showed statistical significance at baseline and 3 rd month study interval between OFD versus DFDBA groups. These results are correlated with studies where DFDBAs have consistently demonstrated improvements in soft-and hard-tissue parameters for the treatment of intraosseous periodontal defects. [15] Several studies have been published, in which DFDBA has been used in combination with other materials such as Bone Derived Xenograft, [16] Enamel Matrix Derivatives, [17] Freeze Dried Bone Allograft, [18] PRP, [19] and all the studies showed improvement in the clinical and radiographic parameters when DFDBA is used in combination with other materials. In contrast to the above studies when DFDBA is used in combination with PRP, [15] GTR, [20, 21] bioactive glass, [22] EMD, [23] no statistically significant difference in radiographic defect fill was observed in both the groups. Mellonig reported the greater bone repair in defects treated with DFDBA as compared to ungrafted controls. [24] A study by Masters et al. compared DFDBA + tetracycline with DFDBA alone and OFD and found improvement in the clinical parameters, but the radiographic defect fill was greater with DFDBA alone when compared to other groups, [25] these observations are correlating with the observations of the present study where defect fill with DFDBA was better than OFD alone. These results compare well with other studies treating human intrabony defects with DFDBA alone. [20, [26] [27] [28] The novelty of the present study is that DFDBA alone was compared with DFDBA + PRF and (OFD). The results of the present study showed improvement in clinical and radiographic parameters with significantly greater improvement in the DFDBA + PRF group. There could be a synergistic interaction when DFDBA is used in combination with PRF in the treatment of periodontal intrabony defects. [15] Various studies were conducted using PRF as an individual grafting material [29, 30] or combining PRF with other materials and showing better results. [31] In the present study, better results were found when PRF was adjunctively used with DFDBA. Comparison of autologous PRF with a conventional OFD alone showed the greatest reduction in PD, more RAL gain and greater intrabony defect fill at sites treated with PRF than the OFD alone. Greater intrabony defect fill attributed to the GFs that enhance periodontal healing. [32, 33] Pradeep et al. studied the efficacy of PRF and PRP in chronic periodontitis concluded that there was a similar reduction of probing depth, gain in clinical attachment level, and bone fill in the sites treated with PRF or PRP with conventional open flap debridement. PRF can be preferred to PRP as the preparation time is reduced considerably and technique of preparation is less sensitive. [34] Reduction in PPD, gain in clinical attachment, and significant radiographic bone fill was observed when PRF was used along with alloplastic bone mineral in the treatment of intrabony defects. [35] [36] [37] These observations were similar to the results of the present study where PRF showed better results but in combination with DFDBA.
The present study showed a gradient reduction in the radiographic defect depths over the study period in all the groups with greater reduction in the DFDBA + PRF group. The postsurgical healing of the patients in the present study can be correlated to the previous studies, [32, 33] thus supporting the periodontal wound healing property of PRF. [30] The best possible outcome of periodontal regenerative techniques has been achieved with bone grafts. GFs usage in adjunct to bone grafts holds an important position for the purpose of complete regeneration of periodontium. The results of the present study showed improvement in all the three groups at all the study intervals with greater improvement in the DFDBA + PRF group.
To the best of our knowledge, this is the first study compared OFD, DFDBA, and PRF + DFDBA in the treatment of intrabony defects.
CONCLUSION
The adjunctive use of PRF to DFDBA could improve the clinical and radiographic parameters. PRF was combined with DFDBA to produce a synergistic effect for treating intrabony defects in chronic periodontitis patients. Long-term, randomized, controlled clinical trials will be required to quantify these effects over other treatment modalities with better standardized radiographic techniques like digital subtraction radiography to evaluate the bone fill.
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